The role of environmental geometry in maintaining spatial orientation was measured in immersive virtual reality using a spatial updating task (requiring maintenance of orientation during locomotion) within rooms varying in rotational symmetry (the number of room orientations providing the same perspective). Spatial updating was equally good in trapezoidal, rectangular and square rooms (one-fold, two-fold and four-fold rotationally symmetric, respectively) but worse in a circular room (1-fold rotationally symmetric). This contrasts with reorientation performance, which was incrementally impaired by increasing rotational symmetry. Spatial updating performance in a shape-changing room (containing visible corners and flat surfaces, but changing its shape over time) was no better than performance in a circular room, indicating that superior spatial updating performance in angular environments was due to remembered room shape, rather than improved self-motion perception in the presence of visible corners and flat surfaces.
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Introduction
When moving through the environment, we use myriad cues to remain oriented to our surrounds and reorient when we get lost. A wealth of research on spatial orientation has focused on two categories of cues to spatial orientation: geometric and featural cues (for review, see Cheng and Newcombe (2005)). Geometric cues are provided by extended environmental surfaces, like the shapes formed by room walls or intersecting streets. Here we focus on geometric cues provided by room shape. Featural cues consist of non-geometric properties, such as colors and textures, which cannot be described solely in geometric terms. Natural scenes typically contain both geometric and featural cues. Experiments testing the relative contributions of these cues to human navigation commonly use a disorientation paradigm, initially developed to investigate spatial orientation in rats (Cheng, 1986) . In the typical paradigm, participants learn to identify a single corner within a rectangular enclosure. Participants are subsequently blindfolded and turned until they lose track of their orientation within the environment. After disorientation, participants attempt to relocate the learned corner. A common finding is that human use of geometric cues during reorientation is nearly ubiquitous, whereas the use of featural cues depends on participant age, environment size, and secondary tasks (Cheng & Newcombe, 2005) .
Although environmental geometry can provide an unambiguous cue to self-location, most research on reorientation has employed geometrically ambiguous environments. For example, rectangular rooms contain diagonally opposite corners sharing the same geometric properties (the same angle and ratio of connecting wall lengths).
